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CIIP ABK A 

OeAepajibHbi* wHCTirryT npoMbimneHHoii co6cTBeHHOCTM (Aajiee - MHCTMTyT) Hacxoamwvi 
yAOCTOBepfleT, mto npwioweHHbie wiaTepwanbi abtwiotc* tomhwm Bocnpoi/i3BeAeHi/ieM 
nepBOHaManbHoro onwcaHi/w, cpopwiynbi, pecpepaTa w sepTe^e* (ec™ wweioTCfl) 3a*BKi/i 
Ns 2001128892 Ha BbiAaMy naTeHTa Ha w3o6peTeHi/ie, noAaHHofi b Mhcthtyt b OKT*6pe 
wiecnue 29 aha 2001 roAa (29.10.2001). 
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KOBAJ1EB HwKO/iaii BJiaAMMnpoBMM 
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A.J1.)KypaBneB 



K 3aHBKe >fa 




A 61 N 5/00 
A 61 N 5/02 



ClI0C06 H yCTpOHCTBO (|)H3HOTepanHH. 



06jiaCTtTeXHHKH, K KOTOpofi othochtch H3o6peTeHHe 
H3o6pereHHe othochtch k 6HOJiorHH, BerepHHapira h MeflHmme, a 

HMeHHO K CnOCo6aM H yCTpOHCTBaM flJW 4>H3HOTepaiIHH C HCnOJlbSOBaHHeM 

ocmuwTopHoro KOMnoHeHTa 3jieKTpoManfflTHoro HSJiynemM. 
fl ei;HM^ipoBoro flnanasoHa. Eno$H3HHecKoe AeScrBHe H3o6pe T eHKK 
peanHsyenrca Ha ypoBHe 6HOJioraHecKHX cy6i.eflHHHH. h npusBaHO 
o6ecneHHTB cfropMnpoBaiffle HMMyHOMO W jrapyioii*ero, 

npoTHBOBOcnanHTejiBHoro, jraTEraecKoro, o6e 3 6ojraBaiomero, ceflaraBHoro 
34>$eicroB, a TaioKe 3$$eKxa CTa6njiH3aii,HH npojm<|>epamiH mieTOK b 
HOBOo6pa30BaHHflx. nosTOMy H3o6pereHHe Moacer 6bm,- HcnojitsoBaHO c 
ueJ iBK) 4>H3HOTepanHH b pasjnreHtix o6jiacrax MeflHipfflH, KaK 
HeoHKononiHecKoro, tjik h pHKOJioraHecKoro npo^iuw HanpHMep, b 
OHKOXHpyprHH, OHKoyponorHH, nraeieojionra, a TaiOKe n P H 
KOM6HHHpoBaHHBix MeroAax paAHOJiyneBoro JieneHiM sjioieaHecTBeHHbix 
HOBoo6pa30BaHHH h Apyrax HanpaBJieHiwx MeflHUHHti. KpoMe 3Toro 
HsoSpereHHe Moacer 6bitb ncnojiBSOBaHO. . ajw JieneHHa 3 a6ojieBaHHH 
CBHSaHHBIX C nCHXOHeBpOJIOrHHeCKHMH HapymeHHaMH, BereTaraBHBiMH 
pdCCTpoflCTBaMH CepfleHHO-COCyflHCTOH CHCTeMH H 3a60JieBaHHflMH 
CBHSaHHBIMH C HapyUieHHJIMH B ^yHKUHOHHpOBaHHH HMMyHHOH H 
3HflOKpHHHOH CHCTCM. 



2 



YpOBeHb TeXHHKH 

B HacroHmee BpeMH nsynemao BosfleiicTBHfl 3 jieicrp omethhthbix 
HSJiyneHMH hhskhx HHTeHCHBHocxeH (flo 10 mkBt/cm 2 ) Ha 6HOJionwecKHe 
oSteKTH yflejMercfl 6ojn>nioe BHHMaHHe, nocKOJiBKy aocroBepHO noicasaHO 
BJIHHHHe CBepXBMCOKHX HaCTOT (CB*f) Ha 6H<wiorHnecKHe MOJieKyjn,i, Ha 
C y6-bMOJieKyjiHpHMe chctcmw (nojranenraflbi, aMHHOKHCJioTH, 6enKH), Ha 

peOJIOrHHeCKHe CBOHCTBB KpOBH, Ha 6HOXHMHHeCKHe H 4>H3HOJIOrHHeCKHe 

noKasaTejra AearenBHOCTH opraHOB 'h cucreU 3khbhx opraimsMOB, Ha 
noBefleHHe, nponeccw o6yHemDi h naMHTb. 

Cpe«H BRWBJieHHMX 3aKOHOMepHocTeH b aeHCTBHH CBH-nojieB 

HH3KOH HHTeHCHBHOCTH M03KHO OTMeTHTB CnOC06HOCTB HH3KOHHTCHCHBHBIX 

ajieierpoMarHHTHBix nojiefi pa^oflHanasoHa (HH3MHPfl) bjihhtb Ha 
TeneHHe 6hoxhmhh6Ckhx peaKinra BHyTpraaieTOHHoro MeTa6ojiH3Ma, Ha 
4»epMeHTaTHBHyio aKTHBHOcTB 6ejncoB-$epMeHTOB, Ha HeSporyMopanBHyio 
peryjwurao BereTaraBHOH HepBHofi chctcmh. 3jiekrpoMarHHTHwe nojw 
H3MeHHK)T flHSJieKTpHHeCKHe CBOHCTBa cpeflbi H, TeM cbmmm, Moiyr 
HSMeiWTB CKOpOCTB padipOCTpaHeHHH 3JieKTpHHeCKOH H BOJIHOBOH 

HH(^opMan,HH b 6HOJionwecKHX cHcreMax h BOSflencTBOBaTB Ha 
penpoflyierHBHbie chocoShocth opraHHSMa, a npn ajihtcjibhom bosachctbhh 
bjihhtb Ha nponeccbi peaynjiHKainni flHK h bjihotb (npHMO hjih kocbchho) 
Ha npoueccbi nepeflann reHenreecKOH HH^opMamra. TaK >Ke npn 
AjnrrejiBHOM BOSfleiicTBHH HH3MHP.H, B03MOHCHBI npeo6pa30BaHH* B 
nojmnenTHAHbix Heiwx 6HonoraHecKHx cy6-beflHHim, biijiotb «o 
ocymecTBJieHH« pasptiBOB b sthx uennx h (fcopMnpoBaraw pasjinHHux 
nenraaas h khhhhob. nocjieflime cnoco6m>i bjihhtb Ha 6HOXHMHHecKyio 
HanpaBJieHHOCTB h CKopocrb pasjiHHHtix MeTa6ojiHHecKHX npoueccoB, 
o6ecneHHBaiomHX noflflepacaHHe ropMOHanbHoro h HMMyHHoro 6ajiaHCOB, 
anonTOsa h ^aromrroaa KJieTOK, jrasnca HeicpoTHHecKHX TKaHefi, chhthji 



BOcnajurrejifcHBix peaKHHH, ycKOpeinw nponeccoB 3a>KHBJieHHH 
noBpesKfleHHBix ncaHeH, peryjraHHH BereraTHBHOH HepBHoii chctcmm h 
nciwepacaHHe mhofhx /jpyrax acH3HeHHO-Bamnjx (j)H3HcwiorHHecKHX 
nponeccoB >KH3Heo6ecneHeHHfl 6HOJiorHHecKOH chctcmm. 

OflHaico pe3yjiBTaTM HccjieflOBamra h hx HHTepnpeTaHHJi b ciwy 
onpeflejieHHOH <J>parMeHTapHocTH, a 3anacTyio h npoTHBOpeHHBOCTH, He 
no3BOJMK>T noKa co3flaTb H.ejn»Hoe npeflcraBJieHHe o BocnpHjrrnH 
6HOCHcreMaMH cjia6tix ajieiopoMarHHTHMX CBH-H3JiyHeHHH h npHpoae 
HacTOTHO-3aBHCHMoro xapaicrepa stgto nponecca. Eflimoro B3rjuma Ha 
MoneKyjiHRHO-KJieroHHwe MexaHH3Mw bjihhhhh 3JieKTpoMarHHTHoro 
H3JiyHeHHfl Ha 6HOJiorH*iecKHe o6i>eKTfci He cymecTByeT. Tax b KJiaccHHecKoft 
^H3HOTepanHH ajiji o6ocHOBaHHH TepaneBTHHecxoro aeHCTBHH 
3jieKTpoMarHHTHoro H3JiyHeHHH nojn»3yK)TCH pe30HaHCHOH Teopneii, 
corjiacHo KOTppoH npoHcxoaHT norjiomeHHe 3Hepnra CBH — H3JiyHeHHH b 
cjrynae coBnaaeHHfl nacTOTbi H3jryneHHa c xapaKrepHCTHraecKHMH HacToraMH 
pejiaxcai^HH ahiiojibhmx MOJieicyji cbh3bhhoh bo,um, a TaK ace 6okobmx rpynn 
6ejiKOB h rjiHKOJiiniHflOB njia3MOJieMbi. B KOHenHOM HTore, b cjiynae 

OCHHJMTOpHOrO KOMIIOHeHTa B03fleHCTBHJI npOHCXOflHT aKTHBaiHM 
KJieTOHHOrO flMXaHHfl H 3H3HMaTHHeCKOH aKTHBHOCTH, KOHifrOpMaHHOHHMe 

nepecTpofiKH rjiHKOJiHnHAOB njia3MOJieMti, H3MeHeHHe npoHHHaeMOCTH h 
4>yHKi;HOHajibHbix cbohctb MeM6paH b oGjiynaeMMx TKamix. Hapafly c 
npeflCTaBJieHHeM 06 3HepreTHHecKOM xapaxrepe B3aHMOfleHCTBHH 
3jiexTpoMarHHTHoro nojw c MHicpocTpyiaypaMH, rpp raaBHaa pojit 
OTBOflHTCH 4>OpMHpOBaHHK) OTBeTHOH peaxuHH, paccMarpHBaeTCJi 
B03M03KHOCTB HH(J)OpMaiHiOHHOrO B3aHMOfleHCTBHfl 3JieKTpOMaTHHTHOrO 
nOJIH C SJieMeHTaMH 6HOJIOrHHeCKOH CHCTeMW. C 3TOH TOHKH 3peHHH oco6hh 

HHTepec npeflCTaBJifleT npouecc bjhmhhh Ha pa3JiHHHMe opraHM h chctcmbi 

HH3KOHHTCHCHBHMX CBH-nOJiefi, MOflyjmpOBaHHMX B HaCTOTHOM flHana30He 

co6cTBeHHMX 6HOjiorHHecKHX phtmob. npe^niojiaraeTCfl, hto B03fleHCTBHe 
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3 jieKTpoMarHHTHLix nojieg, MO^JinpoBaHHBix nacxoxofi co6ctbchhi>ix 
6ho P htmob oenynaeMoro oprana, MO>Kex o6ecneHHXB pesoHancHBie 5iBJieHHH 
h ycmmn, 6HOJionraecKoe aeficxBHe sneicrpoMarHHXHoro nona. CymecxByex 
xaioKe BOSMoacHOCTB co3 fl aHH« cna6oro BBicoKOCxpyKxypHpoBaHHoro 
3jieicrpoManmTHoro hojih, necymero afleKBarayio 6HOJiorH x iecKH 3HaHHMyK> 
AM onpeflejieHHBix cTpyicryp HH^opMamno. TaK, nanpHMep, cjieSbih 

HMIiyJIBCHO-MOflyJIHpOBaHHBIH CHTHaJI, HBCTOTHBie xapaKTepHCTHKH 

KOToporo saaaioxc* napaMerpaMH sjieicxpHHecKOH aKXHBHqcxH jihm^ohahoh 
tkehh (cejie3eHKH), HHAyuHpyex oepasoBaime b MOHonyKJieapax oeneaebn 
HH3KOMOJieKyjM P Hbix 3HfloreHHBix cxHMyjwxopoB HMMyrarrexa, 
BKjnoHaiomHX b ce6a nenxHflHBie cbash h aMHHOKHCJioTW. 

HsBecTeH cnoco6 ^opMHpoBaHHfl cTHMyjrapyiomero bo3ACHCtbhh npn 
KOTopoM BOSfleficxByioT H a nenoBeKa, b nacxHocxH CBV-BsnyvsHBSu, 

KOTOpOe MOflyJIHpyiOT HHSKOHBCXOXHBIM CHTHaJIOM, HMeiOmHM HaCTOTHBIH 

cneKrp 1/f, W f - cneKipajiBHaH nacxoxa (RU 2053803, CI, A 61 N 5/00, 
1996). Cnoco6 npeflHasHaneH ww $H3HoxepaneBXHHecKoro JieneHHH h 
pea6HJiHTamra HejicmeKa. Peajmsaim* cnoco6a npeflnojiaraex HajraHHe.B 
ycTpoHCTBe, coAep»cameM hctohhhk CHraana, aonojraiixejiBHoro hctotohkb 
MOflyjiflUHH cHraaJia. n P eo6pa30BaHHe napaMexpoB BBi6paHHoro BHfla 
cnrnana, nanpHMep CBH-n3JiyHeHH«, b curaan cjiynaHHoft 
nocjieflOBatejiBHOCTH HMnyjiBCOB, o6ecneHHBaex rapMomraecKHH pesonaHC 
B03AeHCTBHH c 6HO P HTMaMH nejioBeica sa cnex nojraoro corJiacoBaima 
BosfleacxBiw no cneierpy c 6HOJiorHHecKHMH pHTMaMH npoueccos, 
npoTeKaiomnx b nejioBenecKOM opraimsMe. 3xo npHBOflHX k noBBimeHino 
jieHe6 H oro 3**eKra, a xaioKe k ycKOpeHioo " pea6HJinraimH Hejioseica. 
Oahbko b aaHHOM cnoco6e OTcyrcTByex cbhsb Meayry (J)opMHpyeMBiMH 

SJieKXpOMaTHHXHBIMH HMIiyJIBCaMH H BHyxpeHHHMH 3JieKXpOMarHHXHBIMH 

npoi^eccaMH b opranHSMe nanneHxa h KaK cne^cxBHe wmxenBHBie c P okh 
JieneHHa fljw neKoxopBix BHflQB 3a6ojieBaHHfi. 



KbBecTeH TaKsce cnoco6 <J>H3HOTeparam, saKmonaioimraca b 
B03AeiicTBHH Ha nejiOBeKa CB^-HSJiyHeraeM, b «Hana30He ot 300 MTu &o 
300 rTn, KOTOpoe MOAyjrapoBaHO c nacTOTOH, cooTBeTCTByiomeH HacroTe 
He3JicKTpHHecKHx cHraaflOB cepana (RU 2051703, CI, A 61 N 5/00, 1996). 
Cnoco6 ocymecTBjiflercx nocpeacTBOM ycrpoHCTBa, coaepacamero 
reHepaTop sjieicrpoMannrrHBix KOJie6amra, MozryjMTOp, cpeflcrBo BUBOfla 
sjieKipoMarHHTHBix KOJie6aHHH Ha nauHeHTa, aa-rancH sjieierpHHecKHX h 
HeajieicrpHHecKHX cHraajiOB. HanHHHe sthx ysjioB nosBOJiaeT ocymecrBJWTB 

MOflyJianHIO HHTeHCHBHOCTH BBICOKOHaCTOTHMX 3JieKTpOMaTHHTHBlX 

KOJieSaHHH, nocrynaionmx Ha nanaeHTa, chhxpohho h cHH<i>a3HO c 
sjieicrpHHecKHMH nponeccaMH b opraHH3Me caMoro naniieHTa. OpraHH3aHHH 
TaKOH CBH3H no3BOJweT 6ojiee uejieHanpaBJieHHO h 3<|>$eKTHBHO 
Hcnont30BaTt SHeprcno sjieicrpoMarHHTHoro nojia npn B03fleHCTBHH Ha 
tkbhh h opraHBi h cooTBeTCTBeHHo coKpamaeT cpoKH uraemia. 

Han6ojiee 6jih3khm k oimcBiBaeMOMy no TexmraecKOH cynmocTH h 
floc-raraeMOMy pesyjiBTary aBJiaerca cnoco6 ^HSHOTepairan, 
3aKjnoHaioinHHca b tom, hto nanneHTa oSjiynaioT sjieicrpoMarHHTHBiM 
HSJiyneHHeM cBepxBWCOKofi nacTOTW (RU 2134597, CI, A 61 N 5/00, 1999). 
ycTpoficTBO 4>H3HOTepanHH coaepaoiT reHepaTop 3jieKTpoMarHHTHoro 

HSnyHeHHfl CBepXBBICOKOH HBCTOTBI, COeAHHeHHBIH C H3JtyHaK)mHM 

aHTeHHtiM cpeflCTBOM. YcTpoHCTBO coAepaorr TaioKe im^poBOH reHepaTop 

nr/Ma, COe^HHeHHBIH C BXOflOM $HJIBTpa HHHCHHX HaCTOT. IjH^pOBOH 

reHepaTop BBipa6 aTtiBaeT cnyHaimyio nocjieaoBarejiBHOcTB HMnyjiBcoB jura 

(|>OpMHpOBaHIM HHSKOHHTeHCHBHOrO CBH-H3JTyHeHHH C HaCTOTHBIMH 

noKa3aTeJMMH, coBnaAaioiHHMH c noKasarejuiMH napaMerpoB ecTecTBeHHbix 
ABHaceHHH KJieroK opraHH3Ma. 3Ta nocjieflOBarejiBHOCTB nocTynaer Ha 
4>hjibtp HH5KHHX HacTOT, Tjifi oHa npeo6pa3yercH b aHajioroBBiii curHaji 
cjiyHafiHOH ^opMBi h nocjie ycHJieHira noflaeTca Ha reHepaTop cBepxBBicoKHX 
nacTor. IlosTOMy BBixoAHaa MomHocTB reHepaTopa CBH H3MeHaercH no 



nceBflocjiynafiHOMy saieoHy, hto coBnaaaer c nacroTofi ecrecTBeHHHx 

MHKpOABH«eHHH KJieTOK OpraHH3Ma, T.C npH B03flefiCTBHH nona Ha 

opraHH3M aKTHBH3HpyioTCH cnoHTaHHBie MHKpo«BiDKeHHH opraHOB H TKaHefi, 
hto b cbok> onepeflb yjiynniaeT h ycKOpaeT TepaneBnraecKHH 3(J>(j>eKT. 

TaKHM 06pa30M, MOflyJUnHW CBH-H3JiyHeHHH pa3JIHHHBIMH 

cnoco6aMH ycHJimaeT TepaneBTHHecKHfi 3(^eicr. OAHaKO npn Mopynmm\ 
CBH-HSJiyneHiM bo BpeMH o6jiyHeHHH npoHcxoflHT nepHOflHHecKoe 

H3MeHeHHe 3<j) (J) eKTHBHOCTH B03flefiCTBHH CB^-H3JiyHeHHH Ha TKaHH 

6HOJiorHHecKHx o6i,eKtoB. 3t6 o6ycnoBJieHO TeM, hto BoenpHHMHHBOCTb 

pa3JIHHHHX TKaHefi H3MeHfleTCH B 3aBHCHMOCTH OT HaCTOTM CB^I-HSJiyHeHHH. 

CymHocsTt H3o6pereHna 

3aflanefi HacroHmero H3o6peTeHHH hbjislgtcsi pa3pa6oTKa h co3flaime 
cnoco6a h ycTpoficTBa, no3BOJimomHx oSecnenHTb 4>H3HOTepaneBTHHecKoe 
B03fleficTBHe Ha oprami3M ^khbothbdc h jnoaefi. 

B pe3yjiBTaTe peineHiw aaHHofi 3afla<m npeflnanaraeTca 
c^opMHpoBaTt TaKHe 4>H3HOTepaneBTHHecKHe 3<|><£eKTbi, b pe3yn&TaTe 
KOTOpbix flocraraeTCfl s^eicr o6e36ojiHBaHHH, ocJia6jiHK>Tca 
BOcnajiHTejiBHHe npbneccBi, craMyjinpyioTCH nponeec&i pereHepainm 
noBpe^fleHHBix TKaHefi, KoppeKTHpyeTCH HapynieHHbifi HMMyriHBifi cTaTyc, 
CTa6njiH3HpyiOTCfl nponeccBi npojm4>epaH.HH KJieroK b HpBoo6pa30BaHHflx, 
npoHexoflHT jra3HC KneTOK ' HeKpoTHHecKHX TKaHefi, 06ecneHHBaeTca 
npo4>HJiakTHKa ocjioacHeHHfi ot JiyneBofi TepanHH h xHMeoTeparara npH 
OHKOJioraraecKHX 3a6ojieBaHHJix, noBBiinaeTCH TOJiepaHTHOCTt k 
Bp3fleficTBHio Ha opraHH3M dkhbothbix h jnoflefi pa3JiHHHBix noBpejKflaiomHx 
4>aicropoB. 

yKa3aHHBie pe3yjn>TaTBi aocTHraioTCJi TeM, hto b cnoco6e 
4>H3HOTepanHH, 3aKjnoHaioineMCfl b tom, hto naiH*eHra o6jiyHaK)T 
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3jieKTpoMarHHTHE>iM HSJiyieHneM cBepxBHcoKofi hectoth, no KpairaeH M epe 
he oahoh HacTOTe L npHHaAJieacameH, no KpafmeH Mepe, k offHOMy H3 
HacTOTHHX flnanasoHOB, BBi6paHHHX H3 pam' ot 1554 MTn ao 1618 MTu., 
ot 1245 Mm ao 1295 MTu, ot 1 104 MTu ao 1 150 MIX ot 940 MTu. ao 978 
MIX ot 706 MTn ao 736 MIX ot 568 MTn flo 592 MTn, ot 528 MTn ao 
563MTn, ot 470 MTn flo 492 MTn, ot 445 MTn ao 465 MTn, ot 415 MTn 
AO 435 MTn, ot 301 MTn ao 317 MTu, ot 274 MTn ao 291MIX ot 209 
MTn ffo 219 Mm, ot 140 ao 152 MTn, ot 1 13 MTn ao 121 MTn, ot 85 MTn 
AO 95 MTn, ot 39 MTn ao 51 MTn, ot 15 ao 21 MTn npn stom o6jiyneHHe 

OCymeCTBJIffiOT C HaCTOTOft MOAyJIHUHH OT 4 IX AO 200 Tn, a HHTeHCHBHOCTI. 

3jieKTpoMarHHTHoro HSJiyHemw, cosAaBaeMoro reHepaTopaMH nepe3 
H3JiyHaiomee airreHHoe cpeACTBo b MecTe pacnojioaeeHHa naimeirra, 
ycTaHaBJiHBaioT He 6onee 3,6 mkBt/cm 2 . 

JJfls. 3Toro b ycTpoiiCTBe <j)H3HOTepanHH, coAep»ameM reHepaTop 
ajieicrpoMarHHTHoro HSJiyneHHa cBepxBticoKOH nacTOTW, coeAHHeHHtiH c 
H 3JiyHaiomHM aHTeHHbiM cpeACTBOM, coSmoAaerca yGJioBHe^ bo3mo5khocth 
HacroTHOH MOAyJiHUHH Hecyineii nacTOTW b AHanaaoHe or 4 Tn ao 200 IX h. 
^yHKnHOHHpoBaHHa b HacTOTHOM AHana30He, BLi6paHHOM H3 piwa: OT 1554 
MTn ao 1618 MTn, ot 1245 Mrn ao 1295 MTn., ot 1 104 MTn; a© 1 150 MTn, 
ot 940 MTu. ao 978 MTn, ot 706 MTn ao 736 MTn, ot 568 MTn ao 592 
MTn, ot 528- MTn ao 563MTX ot 470 MTu. ao 492 MTn, ot 445 MTn ao 
465 MTn, ot 415 MTn ao 435 MTn, ot 301 MTn a© 317 MTn, ot 274 MTn 
AO 291 MTn, ot 209 MTu ao 219 Mm, ot 140 ao 152 MTn, ot 113 MTn ao 
121 MTn, ot 85 MTn ao 95 MIX, oT 39 MTu ao 51 MTn, ot 15 MTn ao 21 

MTn, npH 3TOM IWOTHOCTB IIOTOKa MOIHHOCTH 3JieKTpOMaTHHTHOrO 

HSJiyHeHHH, cosAaBaeMoro reHeparopoM nepes Hsnynaiomee aHTeHHoe 
cpeACTBo b MecTe pacnojioacemui nanneHTa, cocraBjraeT He 6ojiee 3,6 
mkBt/cm 2 . 
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OTJTHHHTeJIbHOH OCo6eHHOCTBK> flaHHOFO H306peTeHHH flBJMeXCH 

bo3mo>khoctb B03AeficTBHH Ha 6HonorHHecKyio cHCTCMy, no KpaiteeH Mepe, 

OAHHM HaCTOTHBIM CneKTpOM HH3KOHHTeHCHBHOrO 3neKTpOMaTHHTHOrO 

H3JiyHeHHH, <|>opMHpyeMoro KaK oahhm, Tax h hcckojibkhmh reHepaTOpaMH, 
ho c oflHHaKOBOH HacTOTofi MOflyjMHHH CHTHajia h nocpeACTBOM offHoro 
aHTeHHoro cpeAcraa. JXshkhel pe3yjiBTaT AOCTHraeTca Hcnojit30BapHeM 
oflHoro hjih HecKOJiBKHX reHepaTOpoB, chocoShbix ^opMHpOBaTb KaK cneirrp 
HacTOT Ha KOTOpBifi reHeparop HenocpeACTBeHHO HacrpoeH, TaK h 
rapMOHHHHBie KOJie6aHHH, KparaBie ochobhbim qacroTaM HacrrpoHKH. 
npiraeM, 3KcnepHMeHTanBH0 ycTaHOBjieHO, hto xepaneBTHHecKHe 3$(|>eKTBi 
Ha6moflaeTca npn o6jiyqeHHH naimenra sjieKTpoMarHHTHBiM H3JiyHemieM 
CBepXBBicoKOH HacTOTW iia jik)6oh H3 HacTOT, npHHaAnercannix, K OAHOMy H3 
nacTOTHBix flHana30HOB, BBi6paHHBix H3 paaa: ot 1554 MIX ao 1618 MIX 
ot 1245 Mru. ao 1295 MTu, ox 1 1 04 MTh. ao 1150 MTu,, ot 940 MTu ao 978 
MIX ot 706 MTa ao 736 MTu, ot 568 MTn. ao 592 MTu., ot 528 MTu ao 
563MTn, ot 470 MTu ao 492 MIX ot 445 MTu. ao 465 MTu, ot 415 MTu. 
AO 435 MIX ot 301 MTu ao.317 MIX ot 274 MTu. ao 291MIX ot 209 
MTu. ao 219 Mm, ot 140 ao 152 MIX ot 1 13 MTu. ao 121 MTu, ot 85 MIX 
AO 95 MIX ot 39 MTa ao 51 MTu, ot 15 ao 21 MIX JlK>6aa KOM6HHaiDra 
nacTOT, npHHaAJieacamux k BtiineyKa3aHHEiM nacTOTHBiM Anana30HaM 

yCHJIHBaeT 3^$eKT B03AeHCTBHfl. 

KpoMe TOro, ycTpoHCTBO Mo'scer coAepacaTB, no MeHBinen Mepe oahh 
AonojiHHTejiBHBifi reHepaTOp sneicrpoMarHHTHoro H3JiyHeHHH CBepXBBicoKOH 

HaCTOTBI, KOTOpBIH COeAHHCH C H3JiyHaKHnHM aHTeHHBIM CpeACTBOM, H 

^yHKinioHHpyeT b HacTOTHOM AHana30He, BBi6paHHOM H3 pflAa: OT 1554 MIX 
AO 1618 MTU, ot 1245 Mru. ao 1295 MIX ot 1 104 MTu ao 1150 MIX ot 
940 MTu ao 978 MIX ot 706 MTu. ao 736 MTu,, ot 568 MTh ao 592 MTu,, 
ot 528 MIX AO 563MIX ot 470 MIX ao 492 MTu, ot 445 MIX ao 465 
-MIX ot 415 MIX ao 435 MIX ot 301 MTn ao 317 MIX ot 274 MIX ao 



291MTU ot 209 MTu. ao 219 Mm, ot 140 flo 152 MTa, ot 113 MTu ao 121 
MTu., ot 85 MTu ao 95 MTu, ot 39 MTu. ao 5 1 MIX ot 1 5 MTn. ao 21 MTu;. 
Ilpn 3tom 4»opMHpyeMoe H3JiyneHHe Mo:»ceT 6bitb HaeroTHO MOAyjmpoBaHo 
Ha oAHy H3 nacTOT, BfciSpaHHyio H3 Anana30Ha ot 4 ao 200 Tu,. 

nojiyneime KanecrBeHHO hoboto ypoBiw bosashctbiw 
3jieKTpoMarHHTHoro HanyHeHHfl cBepxBwcoKOH HacTOTH o6ecne«mfiaeTCJi 

B03M02KHOCTBK) KOM6HHHpOBaHHfl HeCKOJIBKHX CneKTpOB HaCTOT C 

pa3JiHHHUMH AHana30HaMH, npH oahoh nacTOTe Mopyjisnim 4»opMHpyeMoro 
cHTHajia h nocpeACTBOM oahoto aHTeHHoro cpeACTBa. 

3KcnepHMeHTaJiBHO 6bijio ycTaHOBJieHO, hto cymecTBSHHBiM 
ycjioBHeM HBJiaeTCfl hco6xoahmoctb MOAyjiamra Bti6paHHfcix nacTOT b 
npeAenax ot 4 Tn ao 200 Tu. BaacHOH oco6eHHOcTBK> 
^H3HOTepaneBTHHecKHX npon,eAyp HBjraercH noporoBBra ypoBeHB 

HHTeHCHBHOCTH B03A6HCTBHJI 3JieKTpOMarHHTHBIM H3JiyneHHeM Ha 

6HOJionraecKHe oSbcktbi. . 

ECJIH JIHTeHCHBHOCTB H3JiyHeHHfl SJieKTpOMaTHHTHOrO H3JiyHeHHfl 

CBepxBBicoKOH HacTOTBi b Mecre pacnojioaeeHHfl o6-BeKTa Sojiee 3,6 
mkBt/cm 2 , to HanHHaeT $opMHpoBaTBCJi s^^eicr nepeHacwmeHHfl. B 
pe3yjn>TaTe H3MeHHK)TCfl 4>H3HHecKHe cBoiicTBa (AHSJieKTpHHecKaa 
npoHHAaeMOCTB, 3AeKTpnHecKaa iipqboahmoctb h up.) TKaHeS, b KOTOpux 
pacnpocTpaHfleTca 3JieKTpoMarHHTHaa BOJffla. 3to npHBOAHT k H3MeHeHmo 
xapaicrepa onHCBiBaeMoro B03AeHCTBira Ha 6HonornHecKira o6bckt, hto b 
nocjieAyiomeM cymecTBeHHO cHiracaeT KaHecTBO.nojiynaeMBix 3<J»|>eKTOB. 

KpoMe Toro, nanHeHTa o6nyHaioT sjieicrpoMarHHTHBiM H3JiyHeHHeM 
CBepxBBicoKOH HacTOTBi oAHOKparao eacecyroHHO hjhi nepe3 cyTKH b 
Te^eHHe ot 0,5 ao 3 nacoB npn cyMMapHOM o6meM BpeMeHH oojiyneHiw ot 8 
AO 24 nacoB. 

I^ejiecoo6pa3Ho cHa6AHTB ycTpoficTBO $H3HOTepanHH nepeHOCHMM 

H3JiyHaK)mHM aHTeHHBIM CpeACTBOM. 
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BHo4>H3HHecKHfi acneKT ^opMHpoBaHHfl TepaneBTHHecKoro 3<i><|>eKTa 
ot flaHHoro Bima BOsaeHCTBiw, no BHflHMOMy, 3aKjnoHaerca b tom, hto 
o6Hapy»eHHwe y3KHe flHana30H&i BapHamra nacTOT 3JieKTpoMarHHTHoro 

H3JiyHeHHfl COOTBeTCTByiOT peSOHaHCHBIM HaCTOTaM OTflejIBHMX paflHKanoB B 

6HOJioraHecKH 3HaHHMMX MaicpoMOJieKyjiax. MaKpoMOJieicyjiH, cTaBnrae 

OnOCpeAOBaHHMMH "MHmeHflMH" WW HHSKOHHTeHCHBkorO 

sjieicrpoMarHHTHoro H3JiyHeHHH othochtch k sjieMenraM BHyTpmcneTOHHOH 
cHTHaJiHsaaHH, HMeiomeH OTHomeHHe k npHHOTmo KjieneoH penieroiH 
»cH3HeHHO-Ba»HOH ajm Bcero opraHH3Nta. 

riepeneHB $myp nepTe^efi 

Ha nepTeace npHBeaeHa o6maa cxeMa ycTpoHCTBa $H3HOTepanHH. 

CBefleHHa, noflTBepaeaaionme bo3mojkhoctb ocyinecTBJieHHH H3o6peTeHHfl 

OimcHBaeMMH cnoco6 peajnoyeTca nocpeflCTBOM ycTpoHCTBa 
^H3HOTepamra, co«ep«amef o o6mee H3JiyHaiomee aHTeHHoe cpeacTBO L K 
cpeacTBy 1 no^coeAHHeHbi reHepaTopu 2, hhcjio kotopbix He MeHee oflHoro 
h He 6ojiee 18-th, wto o6yanoBJieHO KOJiHHecTBOM flHana30HOB nacTOT, Ha 
kotopbix ocymecTBJiaioT o6jryHeHHe naimeHTa. reHeparopu BunojracHBi c 
bo3MO»hoctbk) rajiynaTb k£ik HacTory HacTpoHKH, TaK h ee rapMOHHKH. 3to 
TexHHHecKoe pememie, c yneroM aeBHauHH nacTOTbi, hosbojwct 
Hcnojit30BaTb MeHsinee KOJiEraecTBO reHepaTOpoB o6nyneHH5i naimeHTa 
bo Bcex 18-th nacTOTHBix ^Hana30Hax. 

KaacntiH reHepaTop 2 noflKJHoneH k 6jioiey MOflyjiamra nacTOTM 3, 
BBixoflM kotopbix coeflHHeHBi c HHflHBHflyajiBHtiMH 6noKaMH 4 ynpaBJieHH*. 
Bbixoflti 6jiokob 4 ynpaBJieHHH noaionoHeHBi k o6meMy nyjn,Ty 5 
ynpaBJieHka h 6jioiey 6 nporpaMMHoro ynpaBJieHHfl. 06mee H3JiyHaK>inee 
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airreHHoe cpeflCTBO 1 mojkct 6htb ycTaHOBjieHO cTaipioHapHO Ha 
paccToaHHH ot 1,5 m 8 m ot Mecra pacnojioaeemra nauHeHTOB. n P H 
H eo6xoflHMOCTH o6jiyHeHHH JiOKanbHOH o6jiacro naimeirra, ycrpoficTBO 
CHa6»eHO nepeHOCHMM H3JiyHaioinHM aHTCHHbiM cpeflCTBOM 7. 

C noMombio HHflHBHflyajiBHBix 6jiokob ynpaBjieHHa 4, sapaHee 
ocymecTBJMiOT HacTpoihcy Kaacaoro reHepaTopa 2 Ha HsnyHeraie co 
cneicrpoM Kone6aHHH b <|>HKCHpoBaHHBix flnanasoHax - nacTOT. 
HHflHBHAyaJiBHMH 6jiok 4 ynpaBJieHHH nosBOJiaeT ycTaHOBHTB wx 
reHepaTopoB 2 Hacroiy MOflyjiauHH. MomHOCTB reHepaTopoB 3apaHee 
noASnpaeTCfl nyreM hccjicokhbix 3KcnepHNteHTOB tek, hto6bi b Mecte 
pacnonoHceHHH naimeHTa MOiimocTB Bcex ^yHKimoHHpyiomHX reHeparopoB 

He npeBBiniajia 3,6 mkBt/cm 2 . 

Bbi6op kom6hh3Hhh 4>yHKHHOHnpyioinHX reHepaxopoB, BpeMeHH- 

3KCH03HHHH, HaCTOTM MOflyJWHHH, H OCymeCTBJieHHe KOHTpOJM sa pa^OTOH 

reHepaTopoB Moiyr 6bitb npoHSBeaeHBi Bpyrayio c homoihbio 
HHflHBHflyajiBHBix 6jiokob 4 ynpaBJieHHH h o6mero 6jioKa 5 ynpaBJieHHfl, 
jih6o b aBTOMaTHHecKOM peacH^e nocpeflCTBOM 6jiOKa 6 nporpaMMHoro 
ynpaBJieHHfl. '' 

Hn»e npHBeAeHBi npHMepBi 4>H3HOTepaneBTHHecicoro JieneHH* 
6ojibhbdc, nonyneHHtie b nponecce npoBefleHH* KjiHHHHecKHX HCHBiTaHHH h 
HJunocTpHpyBDiime HcnojiKSOBaroie onncLiBaeMBix cnoco6a h ycTpoilcTBa 

<^H3HOTepaHHH. 

npHMep 1. Bojibhoh T., 54 ro«a, flHaraos - xpoHHHecKHH npocraTHT, 
6ojieH 5 JieT, npefltiayinHe KypcBi neneHHa flaBajra BpeMeHHBiH 3(J»4»eKT. 
npoBeaeH Kypc Teparara hhskohhtchchbheim aneiapoMarHHTHBiM CBH - 
H3JiyneHHeM no 3 naca nepes cyrKH b TeneHHe 15 flHeii ( Bcero 8 ceaHcoB). 
KaagguB ceaHC npoBOflHJica npn oflHOBpeMeHHOM ^yHKHHOHHpoBaHHH Bcex 
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renepaxopoB Hanacxoxax: 1550 MIX 1251 MIX 1101 MIX 977 MIX 720 
MTX 591 MTX 554 MIX 473 MFh 465 MIX 417 MIX 306 MIX 282 
MTX 219 MIX 117 MIX 90. MIX 45 MIX *lacxoxa MOflyjwEpm 4 IX 
CyMMapHaa hhxchchbhocxb moihhocxh scex ^yHKimoHHpyiomHX 
reHepaTOpoB cocxaBJDUia 3,6 mkBt/cm . 

CyOBeKXHBHO H o6l>eKTHBHO - nOJIOMCHTeJIBHHH 3$$eKX, HCHeSHH 

6ojih, MoneHcnycKaHHe 6es oco6eHHOCxeH, ncnesjia HraerypHa. 3^*eicr 
Ha6jnoAaercH 6ojiee nonyrofla c-MOMeirra saBepmeHHa Kypca. 

npHMep 2. Bojibhoh C, 52 Jiex. n P H nocTyiuiemiH flHaraos - pax 
numesoAa ctoahh. Ilocjie onepamra y 6oJiBHoro Ha6jnoAanacB 

HecocroHxejibHOCTL mBOB pasrpysoHHOH racxpocxoMBi (HeaaacHBaiomaa 
paHa). AonojiHirrejiBHoe jieneHHe - jryneBaa xepanHH. EojiBHOMy 6bw 
npoBeaeH icypc BOSAencxBHa 3JieKTpoMarHHTHBiM HSJiyneHHeM b 1-h Achl 1 
nac, b nocjieAyiomHe . 6- AHefi no 2 naca eaceAHeBHO. Bo3Achctbh6 
npoBOAHJiocb oAHOBpeMeHHo Ha nacxoxax: 1610 MIX 1295 MIX H26 
MIX 940 MIX 718 MIX 592 MIX 547 MIX 470 MIX 445 MIX 435 
MIX 301 MIX 280 MIX 213 MIX 1 17 MIX 93 MIX 43 MTh, c nacxoxofi 

MOAyJIHHHH 72 IX CyMMapHa* HHXeHCHBHOCXB moihhocxh Bcex 

(fcyHKAHOHHpyromHX reHepaxopoB cocxaBJuuia 3,0 mkBx/cm 2 . Ilocjie Kypca 
jieneHiw y 6ojiBHoro yjiynnraJiocB cocxoaime, noBBicnnacB <j>H3HHecKaa 
aKXHBHoexfc. JlyneBbie ocjioschchhh He pasBHJiHCB, Ha6jnoAaexcji ydcopeHne 
penapaxHBHBix nponeccoB. 

npHMep 3. Bojibhoh K., 52 roAa, AHaraos - peBMaxon^HBiii apxpnx. 
Bbiji HasHaneH Kypc jieneHHH c HGnojiB30BaHHeM H3o6pexeHHH. Kypc jieHemw 
cocxojui H3 6-th AByxnacoBBix ceaHcoB, npoBOAHMBix nepes AeHB. JleneHHe 
AJIhjiocb b xeneHHe AByx hcacjib. KaacABifi ceaHC h P oboahjich h P h 
OAHOBpeMeHHOM 4>yHKHHOHHpoBaHHH reHepaxopoB Hanacxoxax: 1110 MTh, 
961 MTh, 559 MIX 420 MTh, 273..MIX 215 MTh, 121 MTh c nacxoii 
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MoayjiHUHH 155 Tn. CyMMapHaa hht6hchbhoctb moihhocth Bcex 
^yHKUHOHHpyiomHx reHepaTopoB cocTaBjuuia 3,6 mkBt/cm 2 . IIpOBefleHHaa 
TepanHfl no3BOJiHJia chh3hti> 6ojieBBie omymeHHH, yBejuram. cTenem. 
cbo6oabi npn ocymecTBJieHHH <|>H3HHecKHX Harpy30K h npeAynpeAHTb 
ce30Hin>ie o6ocrpeHHH SOJie3HH. 

IlpHMep 4. BojitHaa C, 48 Jier, Sojieer xpoHEreecKHM aflHeKCHTOM c 
o6ocTperowMH, conpoBoxcaaiomHMHca 6ojwmh b hhtkhch nacra «HBOTa, 
noBbiineHHeM TeMnepaTypBi, Tpe6yiomHMH npoBeflemM 

npoTHBOBOcnajiHTejibHoii TepanHH. Bojibhoh 6bui Ha3HaHeH h npoBeaen b 
^eBpane 1999 rofla Kypc $H3HOTepanHH hhskohhtchchbhbim 
3JieKTpOMarHHTHBlM CBH - H3JiyHeHHeM no 2 naca eaeczmeBHO b TeneHHe 5-h 
jmeH. Ka»yn>iH ceaHC npoBOflHJica npn oflHOBpeMeiraoM 4>yHKHHOHHpoBaHHH 
reHepaTopoB Ha HacTOTax: 1140 MTn, 940 MTu, 540 MTu, 445 MTu, 420 
MTu, 309 -MTn npn nacroTe MOflyjiauHH 200 Ti\. CyMMapHaa 
HHTeHCHBHOCTB MomHOCTH Bcex ^yHKnHOHHpyiomHX reHepaTopoB 
cocTaBJWJia 2,5 mkBt/cm 2 . Ha $OHe craHflapTHOH npOTHBOBOcnajiHTejiBHOH 
TepanHH b Teneiffle nocaeayioiHHx 9 MecaneB oGocTpemia 6ojie3HH He 
Ha6jnoAaJiHCB. 

npHMep 5. BojiBHaa K., 57 Jier noaynHJia 6bitoboh xmnraecKHH oacor 
roneHH. IlaHHeHTKe OBraa npoBeaeHa KOHcepBaraBHaa Tepamia Ma3eBbiMH 
noBH3KaMH h ceaHCBi TepanHH hh3Kohhtchchbhbim aneicrpOMarHHTHBiM 
CB4-H3JiyHeHHeM b TeneHHe 5 cyroK no 2 naca eaceAHeBHO. CeaHcw 
npoBOflHJiHCB npn oflHOBpeMeHHOM 4>yHKHHOHHpoBaHHH reHepaTopoB Ha 
nacTOTe 540 MTu, c nacTOTOH MOflyjiHHHH 125 Th.. CyMMapHaa 
HHTeHCHBHOCTB moihhocth Bcex <|>yHKHHOHHpyK>inHx reHeparopoB 
cocTaBJiajia 1,8 mkBt/cm 2 . Oacor 6biji jiHKBHAHpoBaH. Ilocjie onepannvi 
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noBTopno nposejm o6nyHeHHe na nacroxe 90 MTu. b TeHeHHe 2-x nenejib 
nepe3 aeHb no flBa naca b cyrKH. 

npHMep 6. BojiBHaa B., 5 1 toa, mamos — pax ipymeBHflHoro CHHyca 
4-H CTaffHH, cocTOHHHe nocne nyneBOH Teparam, ocTaTOHHa* onyxojib. 
nepeHecjia onepanmo. nocneonepanHOimoe TeHeHHe: BOcnaifflTenbHWH 
npouecc b pafioHe roiacTHKH nepecaaceHHbiM nocKyroM, HaraoeHHe, 
HesaacHBaiomaK paHa, 6ojih 2-h ex. Emji npoBeaeH Kypc TepairaH 

HHSKOHHTeHCHBHLIM SJieKTpOMaTHHTHWM HSJiyHCHHeM b TeHeHHe 4-x nHeft: o 

l-# js,enh 50 mhh., nocjieflyionme 3 jsjssl — no 2 naca eacenHeBHO. . 

BosfleficTBHe npoBoniinocb npn onHOBpeMeHHoft pa6oTe annapaTa c 
HcnojiBsosaHHeM cjieflyiomnx HacTor: 1-fi nem, — 1 104 MTu, 540 MIX 285 
MTu,, 211 MTu, 1 17 MTu. c nacroTOH MonynanHH 45 Fix; 2-h, 3-h, 4-h ann 
— 1 130 MIX 965 MTu, 559 MTu, 430 MTU 420 MIX 301 MTX 273 MIX 
219 MTn, 113 MTu. c HacroTOH MonynjmHH 170 Tn. CyMMapHaa 
HHTeHGHBHOCTb MomHOCTH Bcex $yHKHHOHHpyioiHHX reHeparopoB 
cocTaBJWJia 3,6 mkBt/cm 2 . nocne 4-x nneBHoro Kypca BOsneiicTBHa 
no.BbicHJiacb 4>H3iraecKa5i nonMDKHOCTb, . .yMeHBniHJiocB HaraoeHHe b paHe 
(T.e. npoHsonuia KoppeKHira HapynieHHoro HMMyHHoro CTatyca), chhjkch 

60JieB0H CHHflpOM AO 1-H CT. 

npHMep 7. BojiBHaa A. 1985 r. poacneHHa Meracras b xnasManbridH 
oSjiacra. Onyxojib Mosra saTbinoHHOH o6jiacTH, TperaH peniinHB. KaxeKCHH. 
nauneHTKe 6bma Ha3HaneHa HMMyHOMonynHpyK>in.afl xKMHOTepaima, 
KOTOpaa He npHHecna oacHHaeMbix pesynbraTOB. nocne npoBeneHiw Kypca 

TepanHH HH3KOHHTeHCHBHbIM 3JieKTpOMaTHHTHbIM H3JiyHCHHeM B TeHeHHe 

4-x AHeii Ha nacTOTax 213MIX 425 MTX 960Mra, KOTopwe BKraonanHCb 
nocnenpBarenbHO h BOsneiicTBOBanH Ha nainieHTKy no 1 nacy Hainan, * 
ynanocb Ao6HTbc« ycTpaHeHHfl KaxeKTHHecKHX chmhtomob (TonmoTa, pBOTa) 
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h noBbicHT pesHCTeHTHOCTb naijHeHTKH k «J)H3HHecKHM HarpysieaM. 
CyMMapHaa hhtchchbhoctb MomHocra Bcex < ^yHK^oraipyionpix 
reHepaTopoB cocTaBjwJia 3,2 mkBt/cm 2 . Ilpa aHajrase HMMyHorpaMM h 6tuia 

BtMBJieHa cTaracTHHecKH AOCTOBepHaa nosnTHBHaa AHHaMHiea, 

O 

cBHfleTejn.cTByiomaH 3a HopMajiH3aijHK> HMMyHOJioraiecKoro craTyca. 

npHMep 8. Eojibhoh SL 1985 r. poacaeHH* c flHaraosoM rjmo6jiacroMa 
npaBoii bhcohhoh flora ronoBHoro Mosra c napacTBOJioBUM 
pacnpocTpaHeHHeM. ToTanBHoe MeTacTaraHecicoe nopaacemie cnHHHoro 
Mosra. Hidkhhh napanapes. IlamieHTy 6tuia samiairapoBaHO xnMHonyneBoe 
jieneHHe, npOBeAeirae KOTOporo 6bijio ManoB03M03KHBiM H3-3a 
oTpHuarejibHUX noKasaTenefi b HMMyHOjioniHecKOM CTaiyce 6oJiBHoro. B 

pe3yJIBTaTe HCTIOJIBSOBaHIM HH3KOHHTeHCHBHOrO 3JieKTpOMaTHHTHOrO 

H3JiyHeHHfl b coneTaHHH c xHMHOJiyneBBiM jieneHHeM, yAanocB 
npeflOTBparaTB BosHHKHOBemie HeacejiaTejiBHBix ocjioskhchhh (BBipaxceHHoii 
negKoneHHH) h npoBecra Kypc JiyneBofi TepanHH b hojihom o6-&eMe. KpOMe 
Toro oTMeneHa nojioacHTejiBHaa HeBpojiorcraecKaa AHHaMHxa b BH^e 
HacTHHHoii HopMarmsauHH $yHKUHH tosobbix opraHOB, yBejinneHHa o6BeMa 
Abpdkchhh h yjiynnieHHH TaKTHJiBHofi HyBCTBHTenBflocTH. Jleneirae 

HH3KOHHTCHCHBHBIM 3JieKTpOMaTHHTHBIM H3Jiy^eHHeM npOBOffHJIOCB B 

xeneHHe 6 -th ahch Ha Hacxoxax 1158 MTa, 1270 MTu, 1126 MTu, 960 
MTa, 720 MTu, 576 MTu, 547 MTa, 480 MTu., 454 MTu, 425 MTu, 309 
MTu, 280 MTu,213 MTa/146 MTu., 117 MTu., 90 MTu 45 MTa, KoxopBie 
BKmonajiHCB nocjieaoBaTejiBHO c 3iccno3HimeH 10 MHHyT aim Kaacflofi 
HacTOTBi. CyMMapHaa hhtchchbhoctb moiahocth Bcex ^yHKimoHHpyiomHX 
reHepaTopoB cocTaBJUina 3,6 mkBt/cm . 

npHMep 9. BojiBHaa a. 1939 r. poacAemui c AHaraosoM PaK acejiyAKa, 
MTC b kocth cKejieTa. noKasamwMH ajih jieneHiw hhskohhtchchbhbim 
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3jieicrpoMarHHTHBiM HSJiyneHHeM hbjisjich xpororoecKHH 6ojieBOH chhapom, 
KyimpyeMHH tpombjiom (XBC 2ct.). Jleneiffle hhskohhtchchbhhm 
3 jieicrpoMarHHTHHM HSjiyneHHeM upoboahjiocb b TeneHHe 6 -th AHefi Ha 
nacTOTax 1155 MIX 1273 MTu, 1124 MTu, KoropBie BKJnoHanHCB 
nocjieflOBaxejiBHO g SKcnosmmeft 60 MHHyr wifl Ka^ofi nacroTBi. 
CyMMapHaH hhtchchbhoctb moihhocth Bcex ^yHKmiOHHpyiomnx 
reHepaxopos cocxaBJuma 2,2 mkBt/cm 2 . IlocJie npoBefleHHoro jieneiffla 6ojih 
KynHposanHCb h 6ojiBHa» na AJiHTejiBHBiH c P ok (3 Mec) 6tuia HsSasjiena or 
Heo6xoflHMocTB npHo6peTaTB h ynoTpc6jwTE KaKHe-jni6o aHanweniKH. n P H 
B03o6HOBneHHH 6oJiefi (cnycx* 3 Mec) mupraimce ntui npo B e«eH hobtophbih 
Kypc jieneHHH HHSKOHHTeHCHBHBiM sjieKTpoMarHHTHbiM neneHHeM, ho TenepB 
yxee b KOM6HHamra c nacTOTaMH 6ojiee flJiHHHOBOHHOBoro cneierpa 45 MTX 
90 MTU 117 MTh, 213 MTu, 280 MTu, CyMMapHaa HirreHCHBHOCTB 
MOinHOCTH Bcex ^yHKHHOHHpyiomHX reHepaTopoB cocTaBJWJia 3,6 mkBt/cm . 
KoM6HHHpoBaHHe npoH3BOflHJioct b npoH3BOJiBHOM nopaflice jsfl* Kaacfloro 
nocneayiomero ceaHca jieieHiw. PesyjiBTaroM noBTopHoro jieneHiw CTano 
He tojibko ycTpaHeHHH 6ojie B oro cHHflpoMa, ho h noBBnneHHe ^hshhcckoh 
aKTHBHOCTH, OTKas ot BcnoMoraTeJiBHBix cpeflCTB jyisi nepeABHa<eHHfl 
(koctbijib). 

npHMep 10. BojiBHaa }K. C AHaraosoM paK npaBOH mojihhoh 3Kene3Bi c 
MexacTasaMH b kocth CKenera. IIoKasaHHHMH k npHMeHeHino 

HH3KOHHTeHCHBHOrO SJieKTpOMarHHTHOrO H3JiyHeHHH HBJIflJICfl XpOHHHeCKHH 

6ojieBOH cHHffpoM 2 ct. IlocJie npoBeaeHHoro jieneHH* HHSKOHHTeHCHBHBiM 
3JieicrpoMarHHTHBiM HSJiyneHHeM Ha nacTOTax 1126 MTu., 547 MTu., 425 
MTu, 117 MTh, 45 MTh, KOTOpBie BKjnoHajniCB nocjieflOBarenBHO npa 
oTKjnoHeHHH npeflBwymeM nacTOTBi h BoafleficTBOBajiH c sKcnosHimefi 35 
MHHyr xaacAaa OTMeneHo cHH*ceHHe 6ojieBoro cmmpoMa h noBBinieHHe 
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CTeneHH cbo6o«bi b flBHaeemm. CyMMapHaa hhtchchbhoctb moiijhocth Bcex 
4>yHKii;noHHpyiomHx reHeparopoB He npeBBnnana 2,8 mkBt/cm 2 . 

B XOJIfi KJIHHHHeCKHX HCnMTaHHH BbMBJieHE 62% -HSUI 3$$eKTHBHOCTB> 

4>H3HOTepaneBTHHecKoro jieHeHHH 6ojibhbix HHSKomrreHCHBHBiM 
ajieicrpoMarHHTHMM H3JiyneHHeM Ha BbimeynoMHHyTwx nacTOTax. 
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<E>opMyjia H3o6peTeHHH 

1. Cnoco6 ^HSHOTepamni, saKmonaioimriicH b tom, hto naimeHTa 
o6jiyHaioT 3 jieicrp oMarHHTHBiM HSjiyHeimeM cBepxBHcoKofi nacTOTH, 
oxjiHHaiomHficfl xeM, hto naimenra o6jiyHaK>T 3 Jieicrp om arHHTHMM 
H3JiyHeHHeM CBepxBHcoKofi nacTOTLi, no KpaimeH Mepe Ha oahoh nacroTe, 
n P HHawie«ameii, no KpaHHefi Mepe, k oflHOMy H3 HacroTHBix flnanasoHOB, 
BBi6paHHMX H3 pw: OT 1554 UTn ao 1618 MTn, ot 1245 Mm ao 1295 
MTn, or 1 1 04 MTn ao 1 1 50 MTn, ot 940 NflX ao 978 MTn, ot 706 MTn ao 
736 MTn, ot 568 MTn ao 592 MTn, ot 528 MTn ao 563MTX ot 470 MTn 
AO 492 MTn, ot 445 MTn AO 465 MTn, ot 415 MTu. AO 435 MTn, ot 301 
MTn ao 317 MTn, ot 274 MTn ao 291MIX ot 209 MTn ao 219 Mm, ot 
140 ao 152 MIX ot 113 MTn ao 121 MTn, ot 85 MTn,AO 95 MTn, ot 39 
MTn ao 5.1 MTn, ot 15 MTn ao 21 MTn, npn stom otfjiyHeHHe 
ocymecTBnaioT c HacroTofi uoffyjixam or 4 Tn. ao 200 Tn, a mrreHCHBHOCTi, 
moihhocth 3JieKTpoMarHHTHoro HSJiyHeHH*, cosAaBaeMoro reHepaTopaMH 
nepes HSJiynaiomee aHTeHHoe cpeACTBO b MecTe pacnojioaceHHH nanHeirra, 
y cTaH aBJiHB aioT He 6onee 3,6 mkBt/cm 2 . 

2. Cnoco6 ^H3HOTepanHH no n.l, oTJiiraaionmHca TeM, hto sa oahh 
ceaHC naimeHTa o6jiyHaioT sjieicrp oMarHHTHHM HSJiynemieM cBepxBBicoieoH 
nacTOTBi b TeHemie ot 0,5 no 3 nacoB. 

3. Cnoco6 ^HSHOTepamra no n.l hjih n.2, oTJiHHaroiHHHca TeM, hto 
nanneHTa o6nyHaK)T sjieicrpoMarHHTHBiM HSJiyneHHeM CBepxBticoicoH 
nacTOTW e^ecyTOHHo hjih nepes cy/noa npn cyMMapHOM BpeMeHH o6jryHeHHfl 
ot 8 ao 24 nacoB. 



• # 
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4. ycrpoficTBO $H3HOTepanHH, coflepaeamee reHepaTOp 

3JieKTpOMarHHTH0rO H3JiyHefflM CBepXBMCOKOH HaCTOTBI, COeAHHeHHHH c 

HSJiynaiomHM airreHHMM cpeACTBOM, OTjranaiomeecH TeM, hto, reHeparop 
3JieicrpoMarHHTHoro H3JiyHeHna cBepXBbicoKOH nacTOTH, coe«HHeHHUH c 
HSJiynaiomHM aHTeHHWM cpeflCTBaM, BwnojmeH c bosmokhoctmo 
MOflyjiflUHH HacTOTti b AHanasoHe ot 4 Tn no 200 Tn, h ^ymamoHHpyeT b 
nacToraoM flHana30He, Bw6paHHOM H3 pswa: ot 1554 MTu. ao 1618 MTu., or 
1245 Mrn no 1295 MTU ot 1 104 MTu. no 1 150 MIX ot 940 MTn ao 978 
MTu, ot 706 MTu ao 736 MTij, ot 568 MTu ao 592 MTu., ot 528 MTn ao 
563MTu, ot 470 MTu. no 492 MTu,, ot 445 MTu, no 465 MTu., ot 415 MTu. 
AO 435 MTu, ot 301 MTu. ao 317 MTu,, ot 274 MTu AO 291MTn, ot 209 
MTu ao 219 Mrn, ot 140 ao 152 MTu, ot 1 13 MTu ao 121 Mf n, ot 85 MTu 
AO 95 MIX ot 39 MTu. ao 51 MIX ot 15 MTu ao 21 MTu, a iuiothoctb 
noTOKa moiahocth ajieicrpoMarHHTHoro H3jryHeHHfl, co3AaBaeMoro 
reHepaTOpaM Hepe3 H3JiyHaK>mee airreHHoe cpeACTBO b MecTe paciiojioaceiraii 
naAHeHTa, cocTaBJiaeT He 6ojiee 3,6 mkBt/cm 2 . 

5. YcTpoiicTBO (J>H3HOTepairaH no n.4, oTJinnaiomeecfl TeM, hto 
coAepacHT, no MeHtuiea Mepe oahh AonojiHHTejibHtiH reHepaTop 

3JieKTpOMaTHHTHOrO H3JiyHeHHH CBepXBBICOKOH HaCTOTBI, KOTOpMH COCAHHeH 

c H3JiynaiomHM airreHHMM cpeACTBOM, BtinoJiHeH c bo3M05khoctbio 
MOAyJMAHH nacTOTBi B AHanasoHe ot 4 Tn ao 200 Tn h (fryHKinroirapyeT b 
nacTOTHOM Anana30He, Bw6paHHOM H3 pjwa: ot 1554 MTn ao 1618 MTu., ot 
1245 Mrn ao 1295 MIX ot 1 104 MTn ao 1150 MTn, ot 940 MTn ao 978 
MTu, ot 706 MTn ao 736 MTn, ot 568 MTn a© 592 MTn, ot 528 MTn ao 
563MTX ot 470 MTn ao 492 MTn, ot 445 MTn ao 465 MTn, ot 415 MTn 
AO 435 MTn, ot 301 MTn ao 317 MTn, ot 274 MTn ao 291MTX ot 209 
MTn ao 219 Mrn, ot 140 ao 152 MTu, ot 1 13 MTn ao 121 MTn, ot 85 MTn 
AO 95 MTn, ot 39 MTn ao 5 1 MTu, ot 1 5 MTu. ao 21 MTn. 
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6. YcTpoHCTBO 4>H3HOTepaimH no n.4 hjih n.5, oTJiHHaKMneeca TeM, 
hto HSJiynaiomee awreHHoe cpeflCTBO ycraHOBJieHO na paccxoHHHH ot 1,5 m 
AO 8 m ot MecTa pacnoJioaceHHH nanneHTa. 



7. ycTpoiicTBO $H3HOTepairaH no n.4 hjih n.5, hjih n.7, OTJnraaiomeeca 
to oho cHa6»eeHO nepeHOCHBiM H3JiyHaiomHM aHTeHHMM cpeacrBOM. 
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K 3aHBKe JMa 

MI1K6 A 61 N 5/00 
A61N5/02 

(54)Cnoco6 h ycTpoficTBO <pH3HOTepanHH. 

Pe4»epaT 

(57)Ha3HaHeHHe: b 6HOJioraH Mefflamme h BeTepHHapHH, a hmchho b 
cnoco6ax h ycTpoHCTBax juw $H3HOTepanmi c Hcnojib30BamieM 
ajieKTpoMarHHTHoro mir/Hemix aeuHMeTpoBoro flHana30Ha. Cnoco6 
3aicjnoHaeTca b tom, hto nanHeHTOB oSjiynaiOT sjieKTpOMaremTHbiM nojieM 
cBepxBMcoKOH HacTOTbi, no KpaHHefi Mepe, oflHOft ^acTOTOH, npHHaAneacameH, 
no KpaHHefi Mepe oflHOMy H3 18-th flHana30HOB nacTOT. JfcTeHCHBHOCTb 
H3JiyHeHHH b MecTe pacnojiOHceHHH o6beicra cocTaBjraex He fJonee 3,6 mkBt/cm . 
YcTpoHCTBO ana ocymecTBjieHH« cnoco6a coAepaarr, no KpaHHefi Mepe, oahh 
reHepaxop, o6ecneHHBaK>mHH co3AaHHe ajieicrpoMarHHTHoro H3JiyHeHHH b 1 8- 
th «Hana30Hax, kslk Ha ochobhbix HacroTax, TaK h Ha KpaTHbix ^acTOTax. B 
pe3yjibTaTe AOCTHraerca a^eicr o6e36oJiHBaHHa, ocnaSiwnoTCH 
BOcnajiHTejibHtie nponeccw, CTHMyjrapyeTCH nponeccbi pereHepainiH 
noBpeacAeHHbix TKaHeii, KoppeKTHpyeTca HapynieHHBiH HMMyHHBiH CTaTyc, 
CTa6HJiH3HpyioTCH nponeccbi pocTa KJieroK b HOBOo6pa30BaHHax, nponcxoAHT 
jih3hc KjieroK HeKpoTHHecKHX TKaHefi. 2 H.3.n.<j>-Jibi, 5 3.n-4>-JH>i, 1 hji. 



Pe^epeHT 



